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ther, I mall endeavour to procure them fubfibribers to 
their work, and fhew them, every civility in my 
power. 
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LXXXVI. Experimental Examination of 
a white metallic Subftance faid to he found 
in the Gold Mines of the $pani& Weft- 
Indies, and there known hy the Appella* 
tions of Platina, Platina di Pinto, Jiaan 
Blanca. By William Lewis* M. B. 
jF. it. S. 

PAPER I. 

Read May 30, 1754, 

Experiment i. 

TH E fubftance brought into England under the 
name of platina appears a mixture of diffimilar 
particles. 

The moft confpicuous, and by far the largeft part 
of the mixt, are, white, mining grains, of feemingly 
fmooth furfaces, irregular figures, generally planes 
with the edges rounded off. Upon examining thefe 
with a microfcope, the furface appear'd in fojne parts 
irregular -, the prominencies fmooth, bright, and 
mining - y the cavities dark-colour'd and roughim. A 
few of them were attracted, tho' weakly, by a mag- 
netic bar. 

The grains above defcrib'd are the true platina. 
The heterogeneous matters intermingled among them, 
in the fcveral parcels, were, 

1. A 
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1. A blackifh daft, feparable by a fine fieve. This 
was farther divided, by a magnetic bar, into two 
different fubftanees : the part attracted, was of a 
fine iparkling black colour, much refembling the 
black fand from Virginia; the part not attracted 
was of a dark brownifh hue, with feveral bright 
molecula, which appear'd to be fragments of the 
grains of platina. 

2. Among the. larger grains, feparated by a coarfe 
fieve, were obferv'd fundry irregular dark-colour'd 
particles, fome blackifh, others with a caft of 
brownifh red, in appearance refembling fragments 
of emery or loadftone. Several were attracted, 
weakly, by the magneto 

j. There were a few rough yellow particles, refem- 
bling gold, which upon farther examination they 
were found to be, tno' probably not entirely free 
from platina. 

4. A few globules of quickfilver, containing gold, 
with fome particles of platina intermix'd and pretty 
ftrongly adhering. 

5. Some fine tranfparent particles, probably fpar^ 

6. A very few irregular particles, of a jet-black co- 
lour. Thefe broke eafily, and look'd like the finer 
kinds of pitcoal. Laid on a red-hot iron, they 
emitted a yellowifli fmoke, and fmelt like burning 
coal. 

Remarks. 1. It appears from the foregoing obfer- 
vations, that this mineral has not come to us in its 
native form ; being, probably, taken out of the mines 
in large maffes, which have been broke, and treated 
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with mercury, in order to extract the gold, of which 
poflibly it at firft contain'd a confiderable quantity. 
The quantity left by the workmen is extremely fmali ; 
fome pounds of the mixt haying yielded only a few 
grains. A moderate fire renders more of thefe golden 
particles discoverable, than can be feen at firft $ the 
mercury evaporating, by which feveral of them were 
concealed. 

2. Some part of the brownifh powder is probably 
adventitious, as well as the mercury j being worn off 
from the ftampers and mills employ'd for commi- 
nuting the mineral, and triturating it with the mer- 
cury. 

3. The roughnefs and dark colour of the cavities 
of the grains of platina feem to proceed from a fub- 
ftance fimilar to the black duft, adhering in them. It 
is probably owing likewife to this heterogeneous mag- 
netic matter, that fome of diem are attracted by the 
loadftone. 

Experiment a. 

Some of the purer grains, of platina, by gentle 
ftrokes of a flat hammer, upon a fmooth anvil, bore 
to be confiderably flatten'd, without breaking or crack* 
ing about the «dges : fome quickly crack'd, and dif- 
cover'd internally a clofe granulated texture. All are 
reducible, by rude ftrokes in an iron mortar, tho' with 
difficulty, into powder. They feem'd to be rather 
more brittle when ignited, than when cold. 

Experiment 3. 

The fpecific gravity of platina) with its hetero- 
geneous admixtures, as brought to us, was found to 

be 
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fee to that of water as 16.99 f to 1.000. The quan- 
tity weigh'd for this purpofe was no lefs than 2000 
Troy grains. 

The larger grains of platina, feparated as much as 
poflible from the other matters by the fieve, and 
cleans'd by heating, boiling in aqua fortis, mixing 
them with fal ammoniac, and forcing off the fait by 
fire, and afterwards warning them j weigh'd in air 
642, in water 6o6.yj : whence their gravity turns out 
18.213. The microfcope frill difcover'd a consider- 
able portion of blackifh matter in their cavities. 

Thefe trials were feveral times repeated on differ- 
ent parcels of platina : the refult was nearly the fame 
in all. 

Remark. The gravity of this mineral, great as it 
appears to be from the foregoing experiments, would 
probably turn out ftill greater upon a farther purifi- 
cation of the platina, fince it is manifeftly mix'd with 
fome of the lighter heterogeneous matters. 

Experiment 4. 

1. A quantity of platina, containing its ufual ad- 
mixture of magnetic duft, was kept for fome time of 
a moderate red heat in an iron ladle. The bright 
particles became fomewhat duller-colourM j the mag- 
netic ones were no longer attracted. In other refpe&s 
there was no fenfible alteration. 

2. An ounce of platina was urg'd with a ftrong 
fea-coal fire, in a blaft -furnace, for above an hour: 
the heat was fo vehement, that the black-lead cru- 
cible vitrify'd, and the flip of Windfor brick, which 
cover'd it, melted, and ran down. The grains of 
platina were found fuperficially cohering into a lump, 
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of the figure of the bottom of the crucible, of a 
brighter colour than afrfirft. On a flight blow, they 
readily fell afunder again, and feem'd not to have al- 
ter'd their fhape. 

3. In feveral repetitions of the experiment, the 
platina began to cohere in a moderate white heat : 
the grains were at this time very eafily feparable, and 
feem'd to cohere the more ftrongly in proportion as 
the heat was rais'd. In the moil intenfe fires, which 
the common veflels could not long fupport, the pla- 
tina did not melt, or foften, or alter its figure, or lofe, 
fenfibly, of its weight. The colour was conflantly 
brighten'd by a flrong heat, and generally render'd 
dufky by a fmall one : on quenching it, when vio- 
lently heated, in cold water, the grains, which com- 
pos'd the internal part of the lump, acquir'd a violet or 
purple colour. 

Experiment f. 

1. As the power of fire upon metallic, as well as 
earthy fubflances, is remarkably promoted by the im- 
mediate contadt of fuel, and the impulfe of air upon 
the fubjed 5 platina was expos'd to its action in thofe 
eircumftances. A crucible, having a bed of char- 
coal in it, was laid on its fide, in a good biaft-furnace,. 
with its mouth towards the nofe of the bellows ; and 
four ounces of platina fpread upon the charcoal ► 
The fire was vehemently urg'd for above an hour, 
during which an intenfe white flame pafs'd thro' the 
crucible, and iflu'd at an aperture made for that 
purpofe. The crucible was vitrify'd : the grains of 
platina only fuperficially ceher'd, and became brighter,, 
as in the preceding experiment, without feeming to 
have foften'd or alter 'd their fhape. 

a. The 
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2. The experiment was feveral times repeated, and 
varied : once, common fait was thrown on the fuel 
before the crucible, and its fumes ftrongly impell'd on 
the platina : fome platina was likewife placed before 
the nofe of the bellows in violently-excited fea-coal 
fires, fo ftrong as to almofl inftantly melt off a piece 
of the end of a forg'd iron rod, without effect ; ex- 
cept that once there were a very few globular drops, 
about the fize of very fmall fhot : thefe broke eafily 
on the anvil, and look'd, both internally and exter- 
nally, like platina. 

Remark. It is probable, that the fufion here was 
owing to fome accidental admixture, poffibly iron : 
for the unmelted grains, expos'd afterwards to a fire 
rather more intenfe, fuffer'd no fenfible alteration. 

Experiment 6. 

Platina was likewife expos'd to the fire in con- 
junction with feveral fubftances, which are found to 
promote the fuficn of other bodies, or to occafion 
confiderable alterations in them. 

I. Platina mingled with powder 'd charcoal, with 
compofitions of charcoal, foot,' common fait, and 
wood allies, fubftances employ'd for changing iron 
into fteel ; fuffer'd no change in weight or appear- 
ance, whether urg'd with an intenfe fire, or cemented 
for many hours in a weaker one. 

a. Platina was injected into melted borax, and 
urg'd with an intenfe fire for feveral hours, without 
undergoing any alteration. Nor had black flux, 
common fait, pure fix'd alcaline falts, or cauflic al- 
calies, any fenfible effect. 

4 M 2 3 . Vi- 
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3« Vitreous matters were no more powerful than 
the faline. Platina was kept in ftrong fires, for feverat 
hours, with common green glafs, with glafs of anti- 
mony, and with glafs of lead, without feeming to be 
in the leaft afted upon by either. 

4. Platina was likewife ftratified with plafter of 
Paris, a powerful flux for the moft difficuWy-fufible 
metallic body hitherto known, forg'd iron ; as alfo 
with quicklime, and with calcin'd flint; with as little 
effect as in the former trials. 

Experiment 7. 

Nitre, which, reduces all the known metallic bo 1 - 
dies, except gold and filver, into a calx, was mix'd 
with an equal weight of platinaj the mixture injected 
into a ftrongly- ignited crucible, and the fire kept up 
for a confiderable time j no deflagration happen'd ; 
and the platina, freed from the fait by repeated ab- 
lutions with water, prov'd of the fame, weight and 
appearance as at firft. 

Experiment 8. 
i. Aa ounce of platina was fpread upon twice its 
weight of fulphur, with which fome powder'd char- 
coal had been previoufly mix'd to prevent its becom- 
ing fluid in the fire fo as to fufFer the platina to fub- 
fide. The crucible, having another with a hole ia 
the bottom; inverted into its mouth, was kept in a ce- 
menting furnace for feveral hours, when the fulphur 
was found to have entirely exhal'd, leaving the pla- 
tina feparable from the charcoal by warning, without 
alteration or diminution.. 

2.. Wfe: 
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2. We likewife varied the experiment, injecting- 
repeatedly pieces of fulphur upon platina ftrongly 
heated j and conftantly found, that pure fulphur had 
no more effect upon this mineral than on gold itfelf. 

3. As fix'd alcaline falts enable fulphur to diflblve 
gold j platina was expos'd to the fire with a mixture 
of fulphur andaleali, call'd hepar fulphuri*. After a 
confiderable heat had been continu'd for fome time, 
and the matter occafionally ftirr'd, very little of the 
platina was found remaining in its proper form ; 
the greateft part being taken up by the fulphureo- 
faline mixture, fo as to diflblve along with it in 
water. 

General Remarks. 

It appears, from the foregoing experiments and 
obfervations, 

1. That probably this mineral is originally found in 
large, hard manes, compos'd of true platina, a fab- 
ftance fimilar to the black Virginia fand, and another 
ferruginous matter of the emery kind, fome fpar, 
and particles of gold. 

2. That thefe mafles are, not without great labour, 
reduced into fmall grains, which are afterwards 
ground with mercury, in order to extract the gold, 

3. That the- pure platina is a white metallic fub- 
ftance, in fome fmall degree malleable: that it is 
nearly as ponderous as gold, equally fix'd and per- 
manent in the fire, equally indeftructible by nitre, 
unaffected by fulphur, diffoluble by hepar fulphuris. 
That it is not to be brought into fufion by the great- 
eft degree of fire procurable in the ordinary furnaces, 
whether expos'd to its action in clofe vefiels, or in 
contact with the fuel) by itfelf, or with the addition 
«£ inflammable, faline, vitreous or earthy fluxes. 

ML2£*» 
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PAPER II. 

Read June 20/ 1 ■"* H E more obvious properties of this 
1754- A extraordinary mineral, and its ha~ 
bitus to fire, fingly, and in conjunction with the va- 
rious fubftances call'd by the chemifts jiuxes, made 
the object of the firft, paper- In this, it is propos'd to 
examine the effecT: of acid fpirits, fimple and com- 
pound, applied after various manners; in order to 
determine not only its relation or habitus to them, but 
likewife its lefs obvious agreement or difagreement 
with the metallic bodies, whofe hiftory is more 
known. 

The platina employ'd in the following experiments 
was previoufly freed from its fine duft by a fieve ; 
from the mercury, by ignition ; and from the golden 
and fome of the other heterogeneous particles, by the 
eye affifted with glaffes. 

Experiment 1. 
Platina with the Vitriolic Acid. 

1 . Several parcels of platina were digefted for fome 
hours, in a gentle heat, with fpirit of vitriol, both 
concentrated, and diluted with different proportions 
of water. No folution happend, nor any fenfible 
alteration, either in the liquors or the platina. 

2. Three ounces of well-dephlegmated fpirit of 
vitriol were boil'd with one ounce of platina, in a 
tall, narrow-neck'd glafs, for fome hours. The liquor 
remain'd nearly of the fame quantity as at firft; and 

no 
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no change could be perceiv'd either in it, or in the 
platina. 

3. The glafs being cut off, a little above the li- 
quid, the heat was gradually increas'd, till the liquor, 
which now began to evaporate, had, in five or fix 
hours, totally exhal'd, and the platina become dry, 
and red-hot. When grown cold, wafti'd with water, 
and exficcated, it was found exactly of the fame 
weight as at firft, and its grains not divided, or ap- 
parently alter'd. 

Remark. Platina appears therefore to entirely re- 
fill the vitriolic acid j which, by one or other of the 
above procefles, difiblves or corrodes every other known 
metallic body except gold. 

Experiment a. 
Platina with the Marine Acid. 

1. Weak and ftrong fpirits of fait being digefted, 
feparately, with one-third their weight of platina, in 
a gentle heat, for feveral hours, the liquors remain'd 
uncolour'd, the platina unalter'd, and undiminifh'd. 
The heat was afterwards increas'd, and the liquors 
kept ftrongly boiling till they had totally exhal'd,, 
without occafioning any fenfible change in the pla- 
tina. 

2. Three ounces of a mixture of two parts decre- 
pitated fea-falt and three parts of vitriol highly cal- 
cin'd, were prefs'd fmooth into a crucible ; an ounce 
of platina fpread evenly upon thefurface, andcover'd 
with fome more of the mixture ; the crucible clofely 
luted, and kept in a moderate red heat for feveral 
hours. On examining it when grown cold, the faline 

2 '' mixture. 
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mixture was found to have melted, and formM a 
fmooth, uniform lump. The platina, which had 
funk to the bottom, being feparated from the mix- 
ture by warning, prov'd of the fame appearance as at 
firft, tho' a little deficient in weight. 

3. The experiment was repeated with what is call'd 
the regal cement, a lefs fufible mixture, compos'd of 
common fait and colcothar each one part, and four 
parts of powder'd red bricks. .An ounce of platina, 
furrounded, as above, with fix ounces of this com- 
pofition, and cemented in a clofe-luted crucible with 
a red heat, for twenty hours, was ftill found unalter'd 
in appearance, tho' there was fome deficiency, as be- 
fore, in the weight. 

Remark. The marine acid, when thus detain'd 
in the fire by the combination of other bodies, till 
flrongly heated, and then fet at liberty in the form of 
fume, difiolves or corrodes all the known metallic 
fubftances, gold alone excepted. As the platina, in 
thefe experiments, retain'd its original polifli'd fur- 
face, without any mark of eorrofion ; it was prefum'd, 
that this mineral likewife had refitted the marine 
fumes ; and that the deficiency was owing to fome of 
the fmaller grains having been wafh'd of£ along with 
the ponderous colcothar or metallic matter of the vi- 
triol j an accident not eafily avoided. 

4. Platina was therefore treated with mercury-fub- 
limatej a combination of the highly-concentrated ma- 
rine acid with a volatile fubftance, which in a proper 
degree of heat it readily forfakes to unite with other 
metallic bodies. An ounce of platina was fpread 
upon three ounces jof powder'd fublimate j the glafs 
cover'd, and fet in fand .: After a moderate fire for 
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fome hours, the fublimate was found to have entirely 
arifen, leaving the platina of its original weight, as 
well as appearance. 

j. Fifty grains of a mixture of one part of platina 
and two of gold, well neal'd, and cautioufly ham- 
mer'd into a thin plate, were furrounded with regal 
cement, the veffel cover'd, clofely luted, and kept 
for a confiderable time in a red heat. Upon exa- 
mining the metal, it was found to retain the white- 
nefs and brittlenefs, which gold constantly receives 
from fo large a proportion of platina j and to have 
loft in weight about half a grain, or one-hundredth. 

Remark. The lofs here appears to have proceeded, 
not from the platina, but from alloy in the gold em- 
ploy'd, which was above ftandard, but not perfectly 
line : For the metal cemented a fecond time, with 
frem mixture, fuffer'd no farther diminution. If the 
marine acid were capable of diflblving platina, in- 
ftead of one-hundredth, nearly one-third would have 
been exeded. This experiment therefore determines, 
with certainty, the refiftance of platina to the marine 
fumes j and that the regal cement, fo call'd from its 
being fuppos'd to purify gold from all heterogeneous 
metallic matters, is incapable of feparating platina 
from it. 

Experiment 3. 
Platina with the nitrous add. 

I. Spirit of nitre diluted with water, proof aqua 
forth, and the ftrong nitrous fpirit, were digefted fe- 
parately, with one-third their weight of platina, in a 
gentle heat, for feveral hours. During the digeftion, 

4 N fome 



[ 6 S o ] 

fome bubbles were obferv'd, as if a folution was be- 
ginning : but the liquors acquir'd no colour ; and the 
platina, wafh'd and dry'd, was found to have neither 
alter'd its appearance, or loft of its weight. The 
fire being afterwards increas'd, and the acid fpirits 
kept ftrongly boiling till they had entirely evaporated, 
no change could be obferv'd in the platina. 

2. Platina was likewife treated with nitrous mix- 
tures, iby proceffes fimilar to thofe, in which it had 
been expos' d to the marine fumes. After cementa- 
tion for many hours, in a red heat, with a mixture 
of three parts calcin'd vitriol, and two of melted 
nitre, the grains were recover 'd not only unalter'd, 
but likewife without any deficiency in weight. 

Remark. From thefe experiments it is plain, that 
platina, equally with gold, refifts the force of the 
vitriolic, marine, and nitrous acids, tho' apply'd in 
fuch a manner, as to be capable of perfectly diifolving- 
all other known metallic bodies. 

Experiment 4. 
Platina with aqua regia. 

1. Aqua regia, which perfectly diflblv'd gold, 
pour'd upon platina, began to acl on it in the cold, 
and, by the affiftance of a moderate heat, ilowly dif- 
fdlv'dit; acquiring at firft a yellow colour, which 
deepen'd by degrees, as the menftruum became more 
faturated, into a dark brownifh red. A few drops of 
the faturated folution tinged a large quantity of water 
of a fine golden colour. 

2. The experiment was feveral times repeated with 
different aquae regiae, made by diflblving fea-falt and 

fal 
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fal ammoniac, feparately, in four times their weight 
of aqua fortis ; and by abftrading t he nitrous fpiri 
from the fame proportion of each of the falts 
With all thefe menftrua the folution feem'd to fuc- 
ceed equally. 

3. In order to determine the quantity of men- 
ftruum neceffary for the folution ; three ounces of an 
extremely ftrong aqua regia, diluted with water, were 
pour'd upon one ounce of platina, in a retort, to 
which was adapted a recipient. A gentle heat being 
applied, the menftruum adted violently, and red 
fumes arofe in abundance. When about two-thirds 
of the liquor had come over, the action was fcarce, 
if at all, fenfible, though the fire was confiderably 
rais'd. The diftill'd liquor, which appear'd of a 
light redifh colour, being pour'd back again into the 
retort, the folution began afrefh ; the vapour, which 
now came over, appear'd pale, compar'd with the 
firft. The cohobation was repeated four times, the 
diftill'd liquor proving paler and paler every time : 
At length, both the fumes and action ceas'd, though 
the fire was rais'd, and a confiderable part of the 
platina remain'd undiifolv'd. The folution was there- 
fore pour'd off, fome more of the menftruum added, 
the diftillation and cohobation renew'd, and this oc- 
cafionally repeated, till the whole was taken up, ex- 
cepting a little blackifh matter, of which hereafter. 
The quantity of ftrong aqua regia, employ 'd for dif- 
folving the ounce of platina, was five ounces 5 but 
the laft parcels appear'd from their yellow colour not 
to be fully faturated, and, upon trial, were found to 
take up near fifty grains of frelh platina. 

4 N 2 Remark. 
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Remark. It appear'd, that by this method of 
managing the procefs, one part of platina was dif- 
foluble in about four and a half of aqua regia : But 
that when the digeftion was perform'd in open veflels 
in the common manner, and the fumes, which arife 
copiouily during all metallic diflolution^ fnffer'd to 
exhale, more than half as much again of the men- 
ilruum was requhite. This procefs might therefore 
poffibly be applicable to advantage, in making foiu- 
tions of metals in the way of bufinefs. 

Examination of Solution of Platina. 

Experiment t. 

As the vitriolic acid carries down metallic bodies, 
gold not excepted, from their folutions in other men- 
ilrua ; this acid was mix'd with folutions of platina. 

i. When the folution of platina was previously 
diluted with water ; the addition of dephlegmated 
fpirit of vitriol occafion'd no precipitation, or change 
of colour, tho' a large quantity of the acid was, at 
different times, dropp'd in, and the mixture fuffer'd 
to ftand for feveral days. 

2. Dephlegmated fpirit of vitriol, added to an un- 
diluted folution of platina, immediately render'd it 
turbid, and threw down a dufky-colour'd precipitate. 
The precipitate was not re-diffolv'd on the affufion 
of water j nor was the precipitation prevented by 
adding water immediately after the acid had been 
dropp'd in. 

Mxpe 
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Experiment 2. 
Solutions of platina, evaporated by a gentle warmth, 
to a proper pitch, and then let to fhoot, yielded cry- 
ftals, of a dark, almoft opake, red colour, in form of 
leaves, like flowers of berazoin, but thicker. The 
cfyftals, waflh'd with proof fpirit, became fomewhat 
paler, but ftill remam'd of a high colour, refembling 
the deeper chives of faffron. Exposed to the fire, 
they feem'd to melt, emitted white fumes, and at 
length fell into a dufky am-colour'd calx. 

Experiment 3. 
Solutions of platina, dropp'd upon hot marble, 
immediately corroded it ; but did not, like folutions 
of gold and fome other metals, communicate any 
colour. Nor did they give any ftain to the fkin, to 
feathers, ivory, or other like animal fubftances, which 
liquors containing gold tinge purple. 

Experiment 4. 

As a minute proportion of gold coMain'd in li- 
quors is difcoverable by their ftriking a purple colour 
with tin. 

1. Some bright plates of pure tin were put into a 
folution of platina diluted with water. The plates, 
in a little time, look'd of a dark olive colour, and 
foon after were cover*d with a redifh brown matter : 
The liquor became at firft darker Colour'd, and after- 
wards, by degrees, as the precipitate fell, nearly co- 
lourlefs 5 without exhibiting the leaft appearance of a 
purplifh hue. 

2. Pla- 
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l, Platina was digefted in a quantity of aqua regk 
infufficient to diflblve the whole ; and the refiduum 
diffolv'd in a frefh parcel of the menftruum. The 
two folutions, treated as above, yielded fomewhat 
different phenomena, but no tendency to a purplifh, 
caft could be perceiv'd in either. The latter, which 
looked yellow from not being fully faturated, was, 
when diluted with water, almoft colourlefs, Never- 
thelefs, on the addition of the tin, it became yellow 
again, then red, and at length of a dark brownifh 
red confiderably deeper than the other more faturated 
folution. On ftanding for fome time, it grew per- 
fectly clear, depofitipg a paler, yellowifli precipitate. 

3. To determine whether platina was capable of 
preventing a fmall proportion of gold from difcover-* 
ing itfelf on this trial, one drop of a folution of gold 
was let fell into feveral ounces of a folution of pla- 
tina diluted with water. On adding fome plates of 
tin, the whole became immediately of a fine purple. 

Remark. It may be proper to obferve, that in 
thefe kinds of experiments, plates of tin are far more 
eligible than the folutions of tin ufually employ'd : 
For the folutions fail of ftriking a purple colour with 
folution of pure gold, unlefs certain circumftances 
are obferv'd, which are not eafily hit upon j but tin 
in fubftance constantly fucceeds, and requires no par- 
ticular precaution. 

Experiment g. 

As gold is reviv'd from its folutions by inflammable 
fpirits, the metal gradually arifing to the furface, in 
form of a bright yellow cuticle ; 

1. A 
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i. A folution of platina was mix'd with a large 
proportion of highly-re&ified fpirit of wine, aftd ex- 
pos'd for many days to the fun, in a wide-mouth'd 
glafs, flightly cover'd with paper* fo as to keep out 
duft. There was no appearance of any yellow fkin ; 
nor any other alteration, than that the platina had be- 
gun to cryftallize from the evaporation of the fluid. 

2. A drop or two of a folution of gold being 
added to a large quantity of a mixture of folution of 
platina and fpirit of wine, and the whole expos'd as 
above to the fun; a golden film was in a few days 
obferv'd upon the furface. 

Remark. It follows from this experiment, and' 
the foregoing one with tin, that platina contains no 
gold j and that it cannot, any more than the common 
metallic or other foluble fubftances, prevent a fmall 
proportion of gold mix'd with it from being dis- 
coverable. 

Experiment 6. 

i. The fpifits of fat ammoniac, prepar'd both by 
quicklime and by fix'd alcaline falts, added to fo- 
lutions of platina diluted With diftill'd water, preci- 
pitated a fine red fparkling powder j which, exfic- 
eated, and expos'd to the fire in an iron ladle, became 
blackifh ; without at all fulminating, which calces 
of gold, prepar'd in the fame manner, do violently. 
On warning fome of this precipitate upon a filter, by 
repeated affufions of water, the greateft part of it dif- 
folv'dj only a fmaH quantity of a blackifh matter 
remaining, and the liquor paffing through of a deep, 
bright, golden colour, A very large quantity of the 
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fluid was tinged of this colour by a fmall one of the 
powder. 

2. Salt of wormwood, fix'd nitre, the Uscivium 
faponarium of the London, pbarmacppwa, precipi- 
tated a powder fimilar to the foregoing, except that 
its colour was lefs brilliant. 

3. Sal ammoniac likewife, one of the ingredients, 
to which the menftruum ow'd its power of diflblving 
the platina at firft, precipitated great part of it in forin 
of a fimilar powder. 

4. The liquors remaining after all thefe precipi- 
tations with faline fubftances, appear'd of a yellow 
colour, almoft as deep as before the precipitation. 
Fix'd and volatile alcalies being added alternately, 
the liquor ftill continu'd yellow : But either of them, 
added after fal ammoniac had perform'd its office, 
threw down a ftem precipitate, which left the liquor 
colourless. 

5. The addition of tin likewife, after either of 
the falts feparately had thrown down all they were 
capable of doing, occafion'd a freih and complete 
precipitation; provided a little more of the men- 
ftruum was dropt in, to enable the liquor to a& 
upon the metal. 

Experiment 7, 

As gol<d is totally precipitated by alqaline falti, bt|t 
platina only in part j and as a minute portion of pla- 
tina, remaining diflblv'd, tinges a furprifingh/ large 
quantity of the fluid of a yellow colour ; it was pre- 
fum'd, that a fmali admixture of platina with gold 
might by this means be readily difeoverable. 

A few 
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A few drops of a folution of platina were there- 
fore mixed with above an hundred times the quan- 
tity of a folution of gold ; the whole diluted with 
water ; and a pure alcaline fait gradually added, as 
long as it occasioned any effervefcence or precipita- 
tion. The remaining liquor was of fo deep a yellow 
colour, that it was judged the platina would have 
difcovered itfelf, though its proportion had been lefs 
than one thoufandth part of that of the gold. 

Experiment 8. 

1. Zinc, which totally precipitates all the other 
known metallic bodies, put into a diluted folution of 
platina, was very quickly a&ed on, and threw down 
a blackifh calx. The liquor in good meafure pre- 
ferred its yellow colour ; a mark, that part of die 
platina remained fufpended. 

2. Iron, which precipitates all the metals from 
their folutions, except zinc, threw down a fimilar 
calx. It could not be judged by the eye, whether 
the precipitation was complete, the folutions of iron 
and platina nearly agreeing with one another in co- 
lour. 

3. Copper, the precipitant of mercury and gold, 
readily threw down platina from its folution, in form 
of a greyifh calx, which was found upon trial to re- 
tain a notable quantity of the copper. The liquor 
remaining after the platina had fallen was of a more 
dufky green than folutions of pure copper, probably 
from its retaining fome of the platina. 

4. Mercury, which precipitates gold alone from 
aqua regia, put into a diluted folution of platina, 
feemed in a little time to be divided, and did not 

4 O run 



[ 658 ] 

run freely. Soon after, it appeared covered with a 
greyifh matter, which at firft was apprehended to be 
a precipitate, but was found afterwards to be a part 
of the mercury corroded. Upon applying a moderate 
heat, the whole of the quickfilver, the quantity of 
which was very considerable, was diflblved, without 
any precipitation. 

The experiment was repeated with a larger quan- 
tity of mercury than the folution was capable of 
taking up. The platina now gradually fell down 
among the undiflblved quickfilver, in form of a dark 
browni/h powder; leaving the liquor nearly colour- 
lefs. 

5. A folution of gold mingled uniformly with a 
folution of platina, without occasioning any turbid- 
nefs or precipitation. The mixture, diluted with 
water, and fuffered to ftand for fome time, threw up 
a bright golden pellicle to the furface. 

Experiment <?. 

1. A folution of platina, fuper-impregnated with, 
as- much mercury as it was capable of taking up, on 
being evaporated a little, fo as to difpofe it to moot, 
yielded cryitalsnot at all like thofe of platina, hut in 
form of fpicula, externally of a yellowiih hue. Thefe, 
(lightly warned with proof fpirit,. became colourlefs : 
Expofed to the fire, they emitted copious white 
fumes, with a hiffing or crackling noife j and left a 
very fmall quantity of a reddifh powder. 

2. A mixture of folutions of gold and platina, be- 
ing treated in the fame manner, ruby-coloured cry- 
ilals were obtained, which appeared to be chiefly 
gold, with very little of the platina. 

RemarK 
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Remark. It feems therefore, that mercury and gold 
cryftallize from their folutions before platina, leaving 
greateft part of that mineral dhTolved. This affair, 
particularly with regard to gold, deferves farther in- 
quiry. 

Experiment 10. 

As the calces of metals, obtained by precipita- 
tion from acids or by other means, vitrify along 
with fritt or glafs> and tinge them of various colours; 
and as this procefs is recommended by fome for in- 
veftigating the nature of unknown metallic bodies; 
the following trials were made with precipitates of 
platina. 

i. Half an ounce of a precipitate thrown down 
fromfolution of platina by plates of pure tin", was tritu- 
rated in an iron mortar with eight times its quantity 
of common white glafs, the mixture put into a cru- 
cible, which was clofely luted, and placed in a wind 
furnace. The fire was gradually raifed, and kept up 
extremely ftrong for about ten hours; when, the 
crucible being taken out and broken, the matter ap- 
peared of a dark blackifh colour, untranfparent, eafily 
friable; interfperfed with a bright whitifh matter, 
apparently metallic. 

Remark. It is probable, that this metallic matter 
was the platina ; and that the glafs owed its opacity 
and dark colour, not to this mineral, but to the tin 
in the precipitate, fome particles of iron abraded from 
the mortar, or other accidental caufes. 

2. A quarter of an ounce of a precipitate of pla- 
tina, made by alcaline fait, was ground in a glafs 
mortar with twelve times its weight of white glafs ; 
and committed to the fame fire as the foregoing. The 

4 O 2 refult 
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refUt was a compact, cloudy glafs, pretty fomfparent 
m thki pieces, covered in part with a thin whitifh 
coat Towards the tipper part, and all round the 
fides,, were obferved feveral particles of metal j which 
appeared to the eye like bright platina,, and proved 
hard to the point of a knife. 

Remark Nor does the glafs here feem to have 
received anything from the platina; the change be- 
ing no other than what white glafs i& found to imv 
dergo from a flight impregnation with inflammable: 
matter. 

General Remarks. 

It appears from the experiments related in this* 
paper* that platina, 13ce gold, is not afied on by 
the fimple acids, which diffolve every known metal- 
lic body befides : That aqua regiac, the fblvents of 
gold, prove likewife menftrua for platina <r And that 
confequently the common methods of aflaying or 
purifying gold by aquafortis,, aqua regis, or the re- 
gal cement r can no longer be depended on : That it 
differs from gold, in giving no ftain to the folid parts 
of animals, not ftriking a purple colour with tin,, 
not being revived from its folutions by inflammable 
lpirits, not being totally precipitable by alcaline falts ; 
that in certain circumftances it throws out gold from, 
its folutions j that thefe properties afford means of 
diftinguifhing a fmall proportion of gold mixed with 
a large one of platina, or a fmall proportion of pla~ 
tina with a large one of gold ; and that platina con- 
tains no gold, excepting the few particles diftinguifh* 
ed by the eye : That platina is precipitated from 
its folutions by the vitriolic acid, and by the metallic 
fubftances, which precipitated gold, though fcarce 

totally 
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totally by *ny : And that its precipitates refift vitri- 
fication, and this perhaps in a more perfect manner 
than precipitates of gold itfelf. 

PAPER III. 

Read June HpHE two former papers have given 
*7» '754- A au aC com« of the habitus or relation 
<of platina ta the principal fubftances, which act up- 
on metallic bodies ; and fhewn, that it is a fimple 
metal, of a particular kind, eflentially diftinct from 
all thofe hitherto known, though pofMed of fome 
properties- generally fuppofed peculiar to gold. Many 
©f its diftinguiftiing characters have been already 
pointed out: Others will -remit from combining it 
with the feveral metals $ with each of which, not- 
withftanding its refiftance to the moft intenfe fires by 
kfelf, or with unmetallic additions, it melts perfectly ; 
©ccafioning remarkable alterations in their colour,, 
texture, and hardnefs. 

A R T I C L E r. 

Platina with Tin. 

i. Equat parts of platina and pure tin were in- 
jected into a mixture of black, flux and common 
fait in ftrong fufion; and urged with a quick fire, 
m a good blaft furnace. After a few minutes the 
whole appeared perfectly melted j and on being in- 
Itatitly poured out, run freely along a narrow mould,, 
forming a fmooth ingot, nearly of the fame weight 
with the platina and tin employed. The compound 
proved extremely brittle, breaking eafily from a fall: 

Inter- 
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Internally it appeared of a clofe and fmooth, though 
uneven furface ; and of a dark- grey colour. By the 
file, or a knife, it was readily fcraped into a blackifh 

duft. 

2. One part of platina and two of tin, covered with 
black flux, borax and common fait, were melted in 
a wind furnace : The platina appeared perfectly taken 
up by the tin, foon after the fire had been raifed to 
a light white heat. The ingot was found deficient 
in weight about one-ninetieth. It greatly refembled 
the foregoing, being only a little lefs brittle, and of a 
fomewhat lighter colour. 

3. One ounce of platina and feu? of tin, covered 
with black flux and common fait, and urged with a 
quick fire, melted together without lofs. This com- 
pound yielded a little to gentle ftrokes of a flat ham- 
mer, but was by no means tough. It broke in pieces 
from a rude blow, and was ftill readily fcraped into 
duft by a knife. The furface of the fracture was 
rough and granulated. 

4. One part of platina and eight of tin, inje&ed 
into a fluid mixture of black flux and common fait, 
united, without lofs, into a pretty tough compound ; 
which bore to be confiderably flattened under the 
hammer without breaking, cut fmooth with a thin 
chiffel, and fhaved with a knife. Broken, it appeared 
of a fparkling, dark-coloured, coarfe-grained texture. 

5. One part of platina and twelve of tin, treated 
in the fame manner, formed a mixture tolerably duc- 
tile ; but ftill of a dull, dark hue, and a rough coarfe 
grain, though fomewhat lefs fo than the preceding. 

6. A mixture of one part of platina and twenty- 
four of tin, proved not much ftifFer than tin. The 

colour 
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colour was whiter, and the grain finer and evener,. 
than thofe of the preceding compositions ; though in 
both refpedts it fell confiderably fhort of pure tin. 

7. Several of thefe compositions, covered with 
black flux, which had been previoufly melted, were 
expofed, in crucibles clofely luted* to a ftrong fire in 
a wind furnace, which was fteadily kept up for eight 
hours. When taken out, they were all found to have 
fuffered fome diminution, amounting to about one- 
fortieth of the tin. In appearance and quality, there 
was no fenfible alteration, except that the mixture 
feemed more uniform,, and the grain a little finer. 

8. The remarkable gravity of platina induced us 
to examine the feveral mixtures hydroftatically. Here 
it was found, that the fpecific weight of the com- 
pound conftantly turned out lefs than the medium of 
the gravities of the two ingredients ; and generally 
the more fo, as the proportion of the platina was the 
greater. 



Platina - — 

Platina 1, Tin 1 

Platina 1, Tin 2 

Platina 1, Tin 4 

Platina 1, Tin 8 

Platina 1, Tin 12 

Platina 1, Tin 24 

Tin - 
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Remarks. It appears from the foregoing experi- 
ments, that platina melts with at leaft equal its 
weight of tin : That it defiroys the malleability of 



near 
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near fbttr times its weight : That with larger propor- 
tions it forms compounds tolerably dudtile, but ren- 
ders the texture of the tin coarfer, and debafes its 
colour. The difference in colour of thefe compo- 
fitiens was much lefs confpicuous on the touchftone, 
than when the fra&ures of the ingots were examin- 
ed ; though, on clofe mfpe&ion, they appeared all 
feniibly duller and darker than pure tin, and the 
more fo, in proportion as the platina prevailed. They, 
all tarnifhed in the air j thofe leaft, which had a very 
fmall or a very large proportion of platina. 

It is remarkable, that though tin is a metal very 
readily deftru&iblc by fire, yet in moft of the pre- 
ceding fufions, there was fcarce any fenfible lofs of 
weight This is to be attributed not folely to the 
admixture of the platina, but likewife to the flux 
made ufe of, and more particularly to the celerity 
and fhort continuance of the heat. In N° 2 and 7, 
the only ones, in which the lofs was at all confiderable, 
the fire was (lowly raifed, and long continued. 

Article 2. 
Platina with Lead. 

1. Equal parts of platina and lead were injected 
into a mixture of black flux and common fait, pre- 
vioufly melted together ; and the fire haftily raifed 
by bellows. A much ftronger heat was requifite 
than for the fufion of platina with an equal quantity 
of tin ; and the lofs was considerably greater, amount- 
ing to about one-fixty-fourth. The metal yielded 
difficultly to the file j broke, from a moderate blow, 
of a clofe texture, uneven furface, and rough jagged 

edges: 



edges : The colour was very dark, with a faint pur- 
plifh caft. 

2. One part of platina and two of lead, covered 
with borax and black flux, and expofed to a gradual 
fire, in a wind furnace, did not come into fufion till 
the fire had been raifed to a ftrong white heat : From 
the continuance of heat in this experiment the lofs 
was great, being nearly one-twenty-fourth of the 
mixture. The ingot proved hard and brittle, like the 
preceding, but broke off a ftriated furface. 

3. One ounce of platina and three of lead, treated 
in the fame manner, required ftill a very ftrong fire 
for their perfect fufion } and loft about one-twenty- 
iixth. The metal broke lefs eafily than either of the 
preceding, and in fome meafure yielded to the ham- 
mer : The colour was fomewhat darker, and inclined 
more to purplifti. 

4. One part of platina and four of lead, being 
covered with black flux and common fait, and com- 
mitted to a wind furnace, the platina was not per- 
fectly taken up, till the fire had been raifed to a con- 
siderably ftrong white heat : The lofs was one-for- 
tieth. The fame proportions of the metals, injected 
into a fluid mixture of the flux and fait, previoufly 
brought to the above degree of heat, almoft inftantly 
melted, and loft only one-hundred-and-fixtieth. The 
ingot was much tougher than of the foregoing, filed 
well, and cut tolerably fmooth with a knife. Upon 
breaking, the upper part appeared compofed of 
bright plates, the lower of dark purplifti grains. 

f. One part of platina and eight of lead united 
eafily in a quick fire, and loft little or nothing. The 
metal worked and looked like very bad lead : On 

4 P breaking, 



[666] 

breaking, the texture appeared partly compofed of 
tranfverfe fibres, and partly of grains; the colour dull 
and purplifh. 

6. One part of platina and twelve of lead united, 
without lofs, into a compound very little different 
from the foregoing. Gn breaking, its texture was 
fomewhat finer, and compofed chiefly of fibres, with 
very few grains. 

7. A mixture of one part of platina and twenty- 
four of lead proved not very much harder than lead 
of a middling quality. The colour was ftill fome- 
what purplifh, and the texture fibrous ; but the fibres 
were remarkably finer than where the platina was in 
larger proportion. 

8. The foregoing compofitions, when newly po- 
lifhed, appeared in general of a dark iron colour j 
which, upon expofure to the air, quickly tarnifhed to 
a brownifh yellow, a deep purplifh, and at length a 
blackifh. They all filed freely, without flicking in 
the teeth of the file, as lead does by itfelf. 

p. Upon returning thefe compounds to the fire a 
fecond time, it was conftantly obferved, that after 
they had come into perfect fufion, if the heat was 
flackened a little, great part of the platina fubfided ; 
That neverthelefs, the lead decanted off, even in a 
heat below ignition, retained fo much of the platina, 
as rendered it of a fine fibrous texture, and purplifh 
colour. 

The feveral mixtures, covered with black flux, 
and kept in ftrong fufion, in crucibles clofely luted, 
for eight hours, fuffered a diminution in weight, 
amounting to about one-thirtieth of the lead. On 
breaking, thofe with a large proportion of platina ap- 
peared 
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peared of a leafy, and thofe with a fmaller, of a fine 
fibrous texture, which feerried in general to be cha- 
ra&erifties of the perfect union of the platina and 
lead. They all looked whiter and brighter than at 
at firft, but tarnifhed fooner in the air. One mixture 
in particular, of four ounces of platina and twelve of 
lead, broke into large, white, bright, mining, talc- 
like flakes j which, on expofure to the air, changed 
in a little time to a reddifh, a purple, and a deep 
blue j and at length turned flowly to a dark blackifh 
colour. 

io. On examining thefe compounds hydroftati- 
cally, their gravities turned out lefs than they ought 
to have been according to their calculation, but not 
fo much lefs as thofe of thr, compofitions of platina 
and tin. 
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Platina 

Platina 1, Lead 1 
Platina 1, Lead 2 
Platina 1, Lead 4 
Platina 1, Lead 8 
Platina 1, Lead 1 2 
Platina 1, Lead 24 

Lead 



Remark. It appears, that a fmall proportion of 
platina is taken up and kept fufpended by lead, in 
a very gentle heat; but that a large proportion is not 
taken up near fo eafily as by tin, and if united by 
a ftrong fire, fubfides in part upon its abatement. A 
little quantity ftiffens and hardens lead more than it 

4 P 2 does 
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does tin j bat a large one does not near fo much 
diminifh its malleability. A leafy or fibrous texture, 
a purplifh colour or difpofition to acquire this colour 
in the air, are peculiar, to the mixtures with lead. 

Article 3. 

Platina with Silver. 

t. Equal parts of platina and of pure filver re- 
vived from Itina cornea, covered with borax, and 
urged with a ftrong fire m a Waft furnace, melted 
perfe&ly together, and without lofs, but did not run 
freely along the mould. The ingot was hard to the 
file, and broke from a rude blow j though by gentle 
ftrokes it bore to be confiderably flattened. Inter- 
nally it appeared of a much duller and darker colour 
than filver, and of a coarfer texture. 

2. One part of platina and tw» of filver, covered^ 
with nitre and common fait, did not flow thin till 
the fire was raifed to a very ftrong white heat. The 
compound proved lefs brittle than the foregoing, 
and not fo hard to the file : The texture was com- 
pofed of fmaller grains, and the colour whiter. 

3. One part of platina arid three of filver ftill re- 
quired a very ftrong fire for their perfect fufion : The 
metal was hard and brittle, though lefs fo than the 
preceding: When well and repeatedly nealed, it 
bore to be hammered, or flattened betwixt fteel roll- 
ers, into thin plates. 

4. One part of platina and /even of filver melted 
together with eafe. This compound hammered to- 
lerably well, proved much harder than filver, and 
not fo white, or of fo fine a grain. 

f . Thefe 





Specific Giavity. 








By Experiment, 


By Calculation. 


Difference. 


I7. 


OOO 










13- 


535 


13- 


99o 


O. 


455 


12. 


452 


12. 


987 


O. 


ns 


II. 


790 


12. 


485 


O. 


695 


IO. 


867 


11. 


73* 


O. 


86j 


IO. 


980 











[669 ] 

5. Thefe compositions, weighed hydroftattcally, 
turned out like the others, a little lighter than by cal- 
culation : But the difference, which before feemcd 
to increafe with the platina, was here greateft when 
the platina was in leaft proportion. 



Platina 

Platina 1, Silver 1 
Platina 1, Silver 2 
Platina 1, Silver 3 
Platina 1, Silver 7 

Silver 



Remark. Platina appears to unite more difficultly 
with filver than with either of the foregoing metals. 
Even when the proportion of the platina is fmall, the 
greateft part of it fubfides upon an abatement of the 
heat, by which the union had been effected. This 
was prevented by pouring out the metal, when per- 
fectly fluid, at one jet, into a broad mould } in which 
the compound begun to congeal before the platina 
could feparate. 

Platina diminishes the malleability of filver far lefs 
than that of tin or lead ; and does not, in whatever 
proportion employed, fo much debafe its colour^ or 
difpofe it to tarnifti in the air. 

Article 4. 
Platina with Gold, 

1. Equal parts of platina and gold, expofed to 
an intenfe fire, melted perfectly together, and ran 

thin. 
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thin into a long mould, without lofs. The metal 
was of a white colour, hard to the file, broke from 
a rude blow, but when well nealed, yielded confi- 
derably to the hammer. 

a. One part of platina and four of gold came In- 
to fuiion in a moderate fire, but ftill required a very 
ftrong one for their perfect union. This compound 
appeared but a little paler than ftandard gold with 
Jiher alloy ; and proved fo tougfr, as to be beat, with 
proper care, into thin plates, without breaking or 
cracking about the edges. On melting it a fecond 
time with nitre and borax, it became very pale, and 
was not without great difficulty made to recover its 
colour. 

Article f. 

Platina ninth Copper. 

i. Equal parts of platina and copper, expofed, 
without addition, to a ftrong fire haftily excited by 
bellows, foon became fluid, but not thin ; and loft 
about one-fixty-fourth. The metal proved extremely 
hard to the file 5 broke difficultly on the anvil ; flew 
afunder on endeavouring to cut it with a chiuel j and 
appeared internally of a coarfe-grained texture and 
white colour. 

2. One ounce of platina and fwo of copper, urged 
with a quick fire in a blaft furnace, without addition, 
flowed fufficiently thin, and fcarce fufFered any fen- 
fible lofs. The metal was ftill very hard, and yielded 
but little to the hammer. It looked darker coloured 
than the foregoing, with a flight reddifh caft. 

3. One ounce of platina and four of copper, treat- 
ed in the fame manner, united, without lofs, into a 

pretty 
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pretty tough compound ; which bore to be confider- 
ably flattened, cut with a chhTel, and bent almoft 
double before it cracked. Internally, it looked of a 
fine texture, and -a very pale copper colour. 

4. A mixture of one ounce of platina and^w of 
copper, ftretched fomewhat more eafily under the 
hammer than the preceding j and appeared of a 
redder colour. 

5. Upon increafing the copper to eight times the 
quantity of the platina, the compound proved fuffi- 
ciently tough, broke difficultly, and hammered well. 
It was much harder than copper, and of a paler co- 
lour. 

6. A mixture of one part of platina and twelve of 
copper was fomewhat more eafily extended under 
the hammer than the foregoing, and proved fofter to 
the file. It ftuck a little in the teeth of the file, which 
the compofitions with a larger proportion of platina 
did not. 

7. A mixture of one part of platina and twenty- 
five of copper was ftill a little paler coloured than 
pure copper, and considerably harder and ftifrer, 
though very malleable. Upon increafing the copper 
a little farther, the mixture retained a degree of hard- 
nefs, and appeared of a fine rofe colour. 

8. Upon weighing the foregoing compofitions hy- 
droftatically, the diminution of gravity was found 
more regular than in the mixtures with other metals* 
being conftantly greater in proportion as the quantity 
of platina was larger. 

Platina 
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Platina 1, Copper 1 
Platina r, Copper 2 
Platina 1, Copper 4 
Platina 1, Copper 5 
Platina 1, Copper 8 
Platina 1, Copper 12 
Platina 1, Copper 27 

Copper 



Remark. In the foregoing fufions, though in ge- 
neral no flux was made ufe of # there was fcarce any 
fenfible lofs of weight, unlefs in N° 1, where the 
large proportion of platina required the fire to be 
raifed to a violent degree. This feems owing, in 
good meafure, to the platina preventing the fcorifi- 
cation of the copper : For upon melting pure cop- 
per a great number of times, both with and with- 
out fluxes, there was constantly a little lofs. 

A fmall proportion of platina appears to improve 
the hardnefs of copper, without injuring its colour, 
or, fo far as could be judged, its malleability. The 
mixtures with a large proportion of platina are dif- 
ficultly extended under the hammer when cold; and 
whilft red hot, fly in pieces. They all bear a good 
polifh, and do not tarnifli in the air fo much, or fo 
foon, as pure copper. 

Article 6". 

Platina with Iron. 

Iron, the laft of the metals in point of fufibility, 
was feveral times attempted to be united with platina, 

in 
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jta its perfed malleable ftate. But as die fluxes ne- 
ceffary for. rendering forged iron fufible corroded 
the crucibles before the metal flowed thin enough to 
diflblve the platina, pure caft iron was fubftituted. 

1. Caft iron and platina, ofeacbthxee ounces, ex- 
pofed without addition to a ftrong fire, united into: 
a thick fluid ; Which, on adding an ounce more of 
iron, flowed thiri. The compound fufrered to cool 
in the crucible (which had become too fori from 
the heat to admit of its being poured jout) was 
found/on breaking the veflel, in one lump, not con- 
vex, the form* which the iron ufually affumes, but 
of a very concave furface : The weight about one- 
fixtieth lefs than that of the metals employed. It 
proved excemvely hard, fo as not to be touched by 
the file ; , and fo tough, as; not to be broke by repeat- 
ed blows ©f a fledge-haramer, from which it received 
fome impreflion.; Heated red, it broke; eafily, and 
looked internally of an uniform texture, compofed 
not of bright plates like the iron at firft, but of 
very dark*coloured grains, 

2. Onemnce of platina being irije&ed upon four 
of caft iron beginning to melt, and the fire kept up 
ftrong, the whole came quickly into fufion,. and on 
cooling, formed an equable compound, which like 
the former proved extremely hard, and feemed to 
ftretch a little under the great hammer without 
breaking. The colour was ftill very dark, though lels 
fo than when the' platina was in larger proportion. 

3. One part of platina and twelve of iron melted 
without difficulty, and with little or no lofs. This 
compound was ftill much harder than the iron at 
firft, and had a very considerable degree of tough- 

4 Q^. nefs. 
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nefs. Like the others, it could not be broke whilft 
Gold, without extreme violence $ but proved very brit- 
tle when heated red. 

4. The foregoing compofitions, efpecially thofe in 
which the proportion of piatina was large, received 
a fine poMi ; and did not ruft or tarnim on being 
espofed to the air in a dry room for feveral months. 

5. A compofition of one part of piatina and four 
of iron was -treated with fubftances, which produce 
notable alterations in pure iron. Surrounded with 
Reaumur's iieel- making mixture (composed of char- 
coal-powder;, foot, wood-aihes, and common fak^ 
and cemented in <a clofe kted crucible for twelve 
houra, it gained an increafe of one-thirty-ninth its 
weight, yielded to the iite more eaftly than at firft, 
deemed to receive no additional hardnefs on being 
ignited and quenched in water, and difcovered none 
of the qualities of fteek A piece broke off from 
the fame ingot, treated in the fame manner, with 
the powder for foltening caA iron (viz. bone-afh^ 
with a fmall proportion of charcoal), was found in- 
ereafed in weight about one-thirtjMfottrth, proved 
lefs hard to the file than at finft, but manifeftly 
harder than the par* cemented with the fieekanak- 
kg mixture. 



Piatina - — 
Piatina 5, Iron 4 
Piatina 3, Iron 1 2 
Piatina 3, Iron 16 
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General Remarks. 

Platina melts with equal its weight of each of the 
metals ; with one more readily than with another. 
With fome it becomes fluid, if the proportion of the 
platina is jiot large* in a moderate fire j but a ftrong 
one is conftantly requffite for its perfect folution. 
Compositions of filver, copper, lead, with about one- 
third their weight of platina, which had flowed thin 
enough to run freely into the mould, and appeared 
to the eye perfectly mixed, on being digefted in aqua 
fortis till the. menftruum eeafed to act, leftfeverai 
grains of pktina in their original form. Upon view- 
ing thefe with a microfcope, fome appeared to have 
fuffered no alteration j others exhibited an infinite 
number of minute bright globular protuberances, as 
if they had juft begun to melt. 

Platina hardens and ftiffens all the metals ; one 
more than another, lead the moil. In a moderate 
quantity it diminishes, and in a large one deftroys, 
the toughnefs of all the malleable metals $ but com- 
municates fome degree of this quality to caft iron. 
Tin bears much the leaft, and gold and filver the 
greateft quantity, without the lofs of their malleabi- 
lity. 

A very fmall proportion of platina fcarce injures 
the colour of copper and gold : A larger renders both 
pale : A far lefs quantity has this effect upon copper 
than on gpld. It debates and darkens, in proportion 
to its quantity, the colour of the white metals; that 
of filver much the leaft, and of lead the rooft. It 
in good meafure preferves iron and copper from tar- 
nifhing in the air j fcarce alters gold or filver in this 
refpect j makes tin tarnifh foon, and lead exceeding 
quickly. 

4 Qj& PAPER 
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PAPER IV. 

Platina mixed with Semi-metals. 
1 , With Mercury. 

4» 1. A N ounce of platina and fix ounces 
■**• of pure quickfilver were rubbed! 
together, with a little common fait and water, and 
a few drops of fpirit of fait, in an iron mortar. Af- 
ter fome hours trituration, the grains of platina be- 
came coated with the quickfilver, fo as to cohere in- 
to an imperfect amalgam. A part of the fluid quick- 
filver, poured off, and evaporated in an iron ladle, 
left a confiderable quantity of a dark-coloured pow- 
der, intermingled with bright fhining moleculae : A 
part ftrained through leather, kft a fmaller propor- 
tion of a fimilar powder. 

The platina, which had been thus attenuated by 
the mercury, fb as to pafs with it through the pores 
of leather, proved as refra&ory in the fire as at firft. 
Expofed to a very vehement heat, by itfelf, with bo- 
rax, with white glafs, it neither melted, or fufFered 
any fenfible alteration ; nor did it communicate any 
colour to either of the fluxes. 

2. One part of platina and about four of lead 
were melted perfectly together j and after the heat 
had fomewhat abated, poured gently into three times 
the quantity of quickfilver, heated fo as to furne. A 
blackifh powder was immediately thrown to the fur- 
face: This appeared to be chiefly platina. On grind- 
ing them together, a frefh powder gradually fepa- 
rated $ which, being occafionally warned off, in ap- 
pearance 
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pcarance greatly refembled the foregoing, but was 
found, on proper trials, to participate much more 
largely of the mercury and lead than of platina. The 
amalgam, which was of a very dull colour, on ex- 
pofure to the fire fwelled and leapt about, though 
the heat was fcarce fufficient to evaporate the quick- 
filver. After conftant and rapid agitation with water, 
occafionally renewed, in an iron mill, for a week, 
it looked bright and uniform, and fuffered the mer- 
cury to exhale freely. A dark-coloured calx remain- 
ed, which proved, upon examination, to be platina, 
with a very little lead. 

Remark. Mercury is fuppofed to have a greater 
affinity with lead than any other metallic body, gold 
and filver excepted. In this experiment, it had a 
greater affinity with platina than with lead, fince it 
retained moft of the platina, after the lead, which 
was in much larger proportion, had been almoft in- 
tirely thrown out. The part of the platina, which 
the mercury rejected at firft, and that which it re- 
tained to the laft, did not appear diffimilar to one 
another, or different in quality from the platina em- 
ployed. 

3. A mixture of one part of platina and two of 
gold, which proved very white and brittle, after be- 
ing repeatedly nealed, was cautioufly flattened into 
thin plates, and thrown red-hot into boiling quick- 
filver. On trituration and ablution with water, a 
powder feparated, copiouily at firft, and by degrees 
more fparingly . After the pf ocefs had been continued 
about twenty-four hours, there was no farther repara- 
tion, except of a very little blackifh matter, into which 
a part of the mercury is always changed in thefe 

kind* 
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kinds of operations. The amalgam, which looked 
very bright, left, upon evaporation, a fpongy mafs» 
of a high colour, which being melted, and poured 
into an ingot, proved very foft, extremely malleable, 
and in all refpedts refembled the pure gold made ufe 
of, without the leaft appearance of platina. 

Remark, It is greatly to be wiflied, that this me- 
thod of purifying gold from platina may prove fuf- 
fieiently accurate to exactly determine the quantity 
of each in the mixt. The experiments hitherto 
made do not fufficiently clear up this point j a great 
number are ftill necefTary before it can be fully afcer - 
tained. 

2. With Bifmuth. 

Equal parts of platina and bifmuth, inje&ed into 
a mixture of black flux and common fait, previoufly 
brought into fufion, and urged with a quick fire, 
flrongly excited by bellows, melted perfectly in a 
few minutes, and fufFered very little lofs. Without 
thefe precautions, the bifmuth Could fcarce be made 
to take up above one-third its weight j great part of 
which, on an abatement of the heat, fubfided. 

Mixtures of platina with different proportions of 
bifmuth proved all, like the bifmuth itfelf, extremely 
brittle : One was not remarkably more fo than an- 
other. To the file, they were fcarce harder than 
pure bifmuth. They broke of an irregular furface, 
compofed chiefly of ftriae, with fome plates. When 
newly broken, they looked bright and fparkling ; ex- 
cept the compositions with a large proportion of pla- 
tina, which were of a dull greyifh colour, without 
any brightnefs. They all tarnifhed flowly in the 

air, 
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air, to a dark yellowifti, purplifh or bluifli colour i 
Several acquired in part a fine deep blue, which has 
fuffered no change in above a twelve-month ; fome 
parts of the maffes ftill remaining white as at firft, 
and others inclining to purple. 

3. With Zinc. 

' Upon an ounce of platina, covered with borax, 
and heated in a blaft furnace to a ftrong white heat, 
was injected an equal quantity of zinc, A violent 
deflagration arofe, and the platina was almoft in- 
ftantly diffolved : The matter, immediately poured 
out, was found to have loft near half an ounce. 

Upon feveral times repeating this experiment with 
different proportions of the two metals, both in a 
quick fire, and in one more gradually raifed in a 
wind furnace, the zinc was conftantly found a 
powerful menftraum for platina, but fuffered great 
lofs from the heat requifite for rendering the mixture 
fuffieiently fluid. When fo much of the zinc had 
been diflipated, that the remainder amounted to no 
more than one-fourth of the platina, the compound 
ftill continued fluid enough to run freely into a long 
mould. 

Compofitions of platina and zinc differed little in 
appearance from zinc itfelf j except that where the 
quantity of platina was large,, they were of a clofer 
texture, and a duller hue, with rather more* of a 
bluish caft. They did not tarnim, or change their 
colour, on being expofed for feveral months to the 
air, in a dry room. They were harder to the file 
than the zinc at firft, and fell in pieces under the 

hamsner; 
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hammer, without at all ftretchingj which pure zinc 
does in a confiderable degree. 

4. With Regulus of Antimony. 

Regulus of antimony, the moft difficultly fufible 
of the femi-metals, diflblved, in a ftrong fire, equal 
its weight of platina. The compound looked of a. 
much duller colour than the regulus at firft; and 
broke of a clofe and uniform, though uneven, fur- 
face. It proved confiderably harder to the file, but 
not remarkably more or lefs brittle. 

On increafing the quantity of the regulus, the 
compound proved brighter, and of a leafy texture, 
little different from that of the pure regulus. 

Platina mixed with Compound Metals. 
1. With Brafs. 

1 . Equal parts of platina and brafs, covered with, 
borax, and urged with a quick fire in a blaft furnace, 
melted perfe&ly together, and fcarce fuffered any 
lofs. The mixt was of a greyifh white colour, filed 
hard like bell-metal, broke from a blow of the ham- 
mer, without ftretching or receiving any impreffion, 
<and flew afunder on endeavouring to cut it with a 
chiflel. Internally, it appeared of an uniform fine 
grain, a clofe texture, and a darker colour than on 
the outfide. It bore a very fine polifh, and did not 
tarnifh on being expofed to the air in a dry room for 
many months. 

2. One part of platina and two of brafs, melted 
in a flow fire, loft about one-thirty-fixth. The in- 
got was of a duller colour than the foregoing, with 

a faint 



[68i ] 

a faint yellowim caft : It filed fofter, broke lefs readily 
from the chiffel, but cracked and fell in pieces under 
the hammer. 

3. One part of platina and four of brafs, covered 
as before with borax, and expofed to a quick fire, 
melted without lofs. This compound proved yel- 
lower than the preceding, filed fofter, bore to be cut 
fome depth with a chiffel before it broken and re- 
ceived fome imprefiion from the hammer, ftretching 
a little, but foon cracking in various directions, 

4, Upon irtcreafing the brafs to fix times the 
weight of the platina, the compound appeared yel- 
lower, though ftill very pale. It proved fofter to 
the file j and received a greater imprefiion from the 
hammer, and a deeper one from the chiffel, before 
it broke. 

7. A mixture of one part of platina and twelve of 
brafs was confiderably paler, and much harder, than 
brafs. It broke from the chiffel ; and cracked, be- 
fore it had extended much, under the hammer. It 
bore a good polifh, and was lefs apt to tarnifli than 
brafs j though in both refpects it fell ihort of the 
compofitions with larger proportions of platina. 

2. With Copper and Tin. 

1. One hundred parts of platina, thirty-four of 
copper, and twelve of tin, covered with borax, be- 
came fluid in a ftrong fire, and fuffered no consider- 
able lofs. The ingot proved extremely hard, fo as 
fearce to be touched by the file ; and very brittle, 
breaking from a moderate blow, of a rough fin-face, 
and dull bell-metal colour. It bore a good; polMh„ 
and did not tarnifh in the air. 

4 R. 2. Platina 
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2. Platina and copper, of each one ounce, and 
four ounces of tin, melted perfectly together, and 
without lofs. This compound filed freely and eafily, 
bore to be cut with a knife, but broke readily on the 
anvil, of an irregular furface, and dull whitifh co- 
lour. Polifhed, it looked like polifhed iron. The 
fraclure foon tarnifhed to a yellow j the polifhed 
part grew dull, but retained its colour. 

3. A mixture of platina and copper, of each one 
part, and eight of tin, proved fofter than the fore- 
going; and bore to be flattened a little under the 
hammer. It broke of a very irregular furface, com- 
pofed of a great number of bright white plates* The 
fra&ure foon tarnifhed j the polifhed part retained its 
colour. 

Remark. It is obfervable, that in the firft of thefe 
experiments, platina was perfectly taken up by lefs 
than half its weight of a mixture of copper and tin ; 
though it could fcarce be made to melt with lefs 
than its own weight of either of them feparately, in 
a fire equally, or rather more, intenfe. 

The fpecific gravity of thefe mixtures turned out, 
upon experiment, a little lefs than by calculation ; 
though the copper and tin, melted together without 
platina, formed a compound fpecifically heavier than 
even the copper by itfelf. 

The feveral mixtures with zinc, bifmuth, regulus 
of antimony and brafs, were likewife weighed hy- 
droftatically, and found all fomewhat lighter than 
they ought to have been by calculation. As few 
hydroftatical experiments feem to have been made 
upon zinc and bifmuth, it may be proper to mention, 

that 



C 683 3 

that the gravity of pure zinc turned out 7. oyo, and 
that of bifmuth p. 733. 

Hitherto we have confidered the mifcibility of pla- 
tina with metallic bodies, and the alterations, which 
different proportions of it produce in their appear- 
ance and qualities: employing the neceflary pre- 
cautions for preventing the fcorification and diflipa- 
tion, which moft of the metals fuffer in the fire; 
and which fome remarkably promote in thofe, which 
by themfelves are more difficultly, or not at all, de- 
itrucTible. We fliall now examine the relation of 
platina, in this refpedt, to thofe metallic fubftances, 
which are the moft deftruc"rive. 

1. Cupellation and Scarification of Lead with 
Platina. 

1. A mixture of platina *ad lead was cupelled, 
under a muffle, in an. aflay-furnace. For fome time 
the procefs went on well ; the lead gradually chang- 
ing into fcoriaes, which were thrown of to the fides, 
and abforbed by the cupel, or diflipated in fume. 
In proportion as the lead worked off, the matter re- 
quired a ftronger fire to keep it fluid; and at length, 
colle&ing into a dull flat lump, could no longer be 
made to flow in the greateft degree of heat, which 
the furnace was capable of giving. The lump broke 
very eafily, appeared of a dull grey colour both in- 
ternally and externally, and of a porous texture. It 
weighed about one-fifth more than the quantity of 
platina employed. 

2. This experiment was many times repeated and 
varied: the lead attempted to be worked off on 
bone-afh, prefled into the bottoms of crucibles,. fco«- 

4 R 2, rined 
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fined in affay-crucibles, by intenfe fires, in a bfoft 
furnace, and blown off on tefts before the nofe of a 
bellows, with the fame event ; the platina not only 
perfectly refifting the power of lead, which by thefe 
operations deftroys every other known metallic body, 
except gold and filver, but likewife retaining and 
preventing the fcorification of a part of the lead k- 
felf. 

3. In the hiftory of the fufion of platina with 
lead, it has been obferved, that this metal depofites 
in a gentle heat great part of the platina, which had 
been united with it by a flrong one. As the part, 
which remained fufpended, might be prefumed to 
differ from that, which fubfidedj a quantity of lead 
was decanted off from frefh parcels of platina, and 
both the decanted metal and the refiduum fubmitted 
to the preceding operations feparately. The event 
was ftill the fame j the matter becoming confident, 
when the lead had been worked off to a certain 
point, and refufing farther fcorification. 

4. A mixture of platina and lead, which had 
been cupelled in an afiay-furnace as long as it could 
be kept fluid, was expofed in a crucible to a fire ve- 
hemently excited, by itfelfj with powdered charcoal, 
with black flux, borax, nitre, common fait. The 
matter neither melted, or fuffered any confiderable 
alteration, becoming only fomewhat more porous ; 
probably from a little of the lead having exfuded 
without the liquefaction of the rnafs. The imme- 
diate contadt of burning fuel, agitated by bellows, 
made fome of thefe mixtures flow, after they had 
refufed to melt in veflels adted upon by intenfe fires. 
Very little of the lead was difiipated by this means. 

f. Upon 



f. Upon examining the cupelled matters hydro- 
ftatically, thoSe, which appeared moft Spongy, were 
found nearly as ponderous as the crude platina. 
Among the more compact, the gravity of one turned 
out 19.083} of another 1 p. 13 6, and of a third ip.240. 

Remark. It appears from thefe experiments, that 
platina, like gold and filver, is intirely indeftru&i- 
ble by lead ; that probably the purer grains, or frag- 
ments, have fome heterogeneous admixtures, which 
are Separated in thefe operations j and that, perfe&ly 
pure, it is more ponderous than gold, fince, when 
mixed with a considerable proportion of a lighter 
metal, it fell very little fliort of the gravity of pure 
gold. There is no reafbn to fufpedt any increafe of 
its Specific gravity from the mixture j fince in all the 
compositions with platina hitherto examined, there 
was constantly a diminution of the Specific gravity ; 
whether the proportion of the platina was large or 
fmall, the matter melted with a quick fire, or kept 
in fufion for many hours. 

6. A mixture of one part of platina and three of 
gold was cupelled with lead, under a muffle. The 
matter drove well for a considerable time j at length 
collected into a bright hemifpherical lump, which 
by degrees became flatter, dull, and rough. The 
button, on being weighed, was found to retain a 
considerable portion of lead. 

The experiment being repeated with a mixture of 
one part of platina and fix of gold, fome part of the 
lead was SHU retained. The bead proved rounder 
and brighter than the foregoing, and of a good golden 
colour on the outfide : It broke eafily under the ham- 
mer, and appeared internally greyifh: Some of the 

fragments 
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fragments hung 'together by the outward golden 
coat. 

.7. Mixtures of platina and filver, fubmitted to 
cupellation, retained Jikewife a confiderable quantity 
of the lead. Thefe, in becoming confiftent, formed, 
not an hemifpherical bead, but a flat mafs, very 
rough, and brittle, and of a dull grey colour both 
internally and externally. 

2. Cupellation and Scorification of Bifmuth with 

Platina. 

Mixtures of platina with bifmuth, a metallic fub- 
flance, in fome refpecls more active than lead, were 
cupelled under a muffle, fcorified in afiay-crucibles, 
tefted before the nofe of a bellows. In numerous 
repetitions of thefe experiments, the event was the 
fame, as when lead was made ufe of. The mixtures, 
which at firft flowed eafily, became lefs and lefs 
fufible, in proportion as the bifmuth was driven off; 
and at length could not be kept fluid in an intenfe 
white heat, though they appeared, on weighing, to 
retain a confiderable proportion of the bifmuth. Nor 
could this femi-metal, any more than lead, be intirely 
feparated, by cupellation, from mixtures of platina 
with either gold or filver. 

Platina cupelled with bifmuth, differed little in 
appearance from that, which had been treated in the 
fame manner with lead. The button was more 
fpongy, and fpecifically lighter. 

3. Difflation of Regulus of Antimony with Platina. 
A mixture of platina and regulus of antimony was 

melted, by a ftrong fire, in a ihallow wide crucible, 

and 
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«id the nofe of a bellows -directed obliquely upon 
the furface. The matter continued to flow, and fume 
copioufly, for fome hours; at length became con- 
fiftent in an intenfe white heat, and fcarce emitted 
any more fumes, though ftrongly blown on. The 
mafs, when grown cold, broke eafily, appeared very 
porous, blebby, of a dull grey colour, and weighed 
confiderably more than the quantity of platina em- 
ployed. 

Platina was likewife treated with crude antimony ; 
and the regulus, obtained from this mixture, difflated 
as the foregoing, with the fame event; the platina 
not only refilling the antimonial femi-metal, but like- 
wife defending a part of it from the action of the fire 
and air, and refufing to melt, after a certain quantity 
had been diflipated. 

4. Deflagration of Zinc with Platina. 

A mixture of platina and zinc, expofed to a ftrong 
fire, deflagrated, and appeared in violent agitation. 
This continued but a little time ; the matter quickly 
became folid, and could no longer be made to flow; 
or the zinc, of which a confiderable proportion re- 
mained in it, to flame. The mafs was very brittle, 
dull-coloured, fpongy, and of no fpecific gravity. 

General Remarks. 
This extraordinary mineral, on which the moft 
adttve fluxes, aflifted by the moft intenfe fires, have 
no effect, melts perfectly with all the known metal- 
lic bodies ; unlefs arfenic, a fubftance impatient of a 
degree of heat fufficient to render itfelf fluid, is an 
exception. All the metals take up equal their own 

weight ; 
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weight $ fome metallic competitions more than twice 
their weight. 

Platina appears In general to have no remarkable 
affinity with One metal more than with another. Lead 
an4 iron, which do not mingle together, and of 
which the former will take up fome bodies from the 
latter, and the latter fome from the former^ feem 
both indifferent to platina j which, if combined with 
either, is not feparated by the other. 

Neverthelefs fome fubftances have greater or lefs 
degrees of affinity with platina than with other me- 
tallic bodies. Thus, from aqua regia, in certain cir- 
cumftances, it. throws out gold j and is itfelf preci- 
pitated by the other metals, which dhTolve in that 
menflruum. From quickfilver it throws out lead ; 
and is itfelf thrown out by gold. ' 

The changes, which platina occafions in the per- 
fecl: metals, were examined in a former paper : Its 
effects on the femi-metals are lefs remarkable. The 
principal are, that it increafes the hardnefs of zinc* 
and the antimonial femi-metal, but not of bifmuth j 
and difpofes this laft to change its colour in the air, 
but not the others. 

Its effecTis on the compound metals are fimilar to 
thofe, which it produces on the fimple ones. Brafs 
it renders white, hard, brittle, fufceptible of a fine 
polifh, and not liable to tarnifh in the air, as it does 
the copper, and in fome degree the zinc, of which 
this metal is compofed. Mixtures of it with copper 
and tin are more apt to tarnifh than with copper ontyy 
and lefs than with tin only. 

All metallic fubftances, except gold, are exeded 
from platina by the fimple acids ; Mercury is the only 

one 
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one feparable by fire. The pktina remaining a fter 
the feparation of the metals, proves unfufible as at 
firft. 

Platina perfectly refifts the deftrudtive power of 
lead and bifmuth, and the rapacious antimomal femi- 
metalj which laft has been hitherto efteemcd the 
fevereft teft of gold, fo as to have received the appel- 
lation of balneum folius Jblis, the bath which gold 
alone can fuftain, and in which it is warned from all 
kinds of impurities. 

Since therefore platina mixed with gold is not dif- 
coverable by any of the operations by which that 
metal is ufually aflayed or refined, or by the hydro- 
static balance; we hope that thefe papers, which 
contain part of the hiftory of this extraordinary and 
hitherto unknown mineral, and the methods of dif- 
tinguifhing any fophiftications of gold made by its 
means, which might otherwife have paffed undis- 
covered, will be candidly received by this iiluftrious 
body, as a means of promoting that kind of know- 
lege, for which the Royal Society has been ever 
eminent, and peculiarly inftituted. 
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